Introduction
In late 2012, the Energy Systems Integration Facility (ESIF) is opening at the U.S. Department of Energy's (DOE) National Renewable Energy Laboratory (NREL). The facility includes 19 laboratories with a wide range of capabilities, and will give NREL and partnering organizations the opportunity to research electricity integration projects before deploying them in the field. The ESIF also includes visualization labs to help researchers understand the data collected during project experiments.
Workshop Motivation and Objective
To address what information should be made available in the visualization labs at the ESIF, NREL and the Pacific Northwest National Laboratory (PNNL) jointly held a workshop entitled "Visualization of Electric Power System Information" on September 11, 2012 on NREL's campus in Golden, Colorado.
The objective of this workshop was to discuss what information should go in the visualization labs in the ESIF to allow a better understanding of high penetration renewables and energy systems integration opportunities.
Workshop Structure and Guiding Questions
The structure of the workshop included presentations followed by open forum discussion, designed to encourage interaction among the group of participants. Workshop discussions were guided by the following framing questions: The findings from the workshop are documented in this summary report.
Workshop Summary
The Visualization of Electric Power System Information workshop was held on the NREL campus in Golden, Colorado on September 11, 2012. 
Participants

Presentation Discussions
The following is a summary of discussions that occurred during the workshop presentations. Meteorologists on the floor, any sort of meteorological information (i.e. Google) look at NOA forecast and include NNCAR forecast -tying it into PI -security issues -not a lot of data coming out of NCAR systemcould be integrated more seamlessly. Demand response only used at peak hours.
Using the same process in all three markets.
Presentation PNNL Experiences -Visualization and Decision Support for the Power System
Dennis Stiles, PNNL Notes Rich area of research Key Challenges Slides • How to translate data into information, then information into action to improve overall efficiency of the system from generation to end use.
• Ability to work side-by-side with the EIOC and ESIF • Streaming data from 10K AMI installations in PNNL region • Amount of data 50 terabytes each year • Graphical contingency analysis tool • Probabilistic approach for ramping and transmission capacity adequacy tool -installed and evaluated at CAISO This is possibly an important area of research -fully tackle the science behind it -using concerted efforts to bring in more disciplines from across the laboratory.
Cognitive systems engineering -interdisciplinary approach
• Visualization -one key element supporting analysis and decision making • BPA • NASPI • Creating visualization based on research findings that are tailored to real time operators specific work demands, leveraging the powerful perception-action skills of human, while taking advantage of powerful interface technologies Important and rich field of research taught us a lot of important lesionkey lessons that to advance state of the art significantly -bigger problem than any one lab and DOE programming. Excited about being here -important data sets useful to NREL and others. Find a way to get closer on a lot of this kind of research.
Use it with the data as well to figure out how humans will interact with unexpected events -need to design it into the model from the beginning. Q&A Why do we need these tools? For money, reliability, and the ability to tackle problems in the future. Is it necessary to distract out renewables, or is it included in the whole picture?
We are focusing on whole-picture reliability; however renewables are making more of an impact on reliability.
Roundtable Discussions
The following is a summary of the roundtable questions and discussions.
Around the room: Give us one idea -the most important need that is lacking today.
The discussion leader recorded the answer from each participant, listed them all on a board, and then asked the participants to rate the importance, or priority, of each answer on a scale of 0 to 4, with 4 being the highest priority. • Educate the general public. The discussion mainly revolved around misconceptions of the public. Different levels of complexity based on audience. The misconceptions that smartgrid.gov is sending to the people. Tell the truth or it will come back to haunt you.
• Have data preprocessing computing the value that is making that data valuable.
Support a wider range of users -an evolving toolbox for different users.
• The power industry in the U.S. is conservative; they don't want to invest in these things before they really need it. Reactive rather than proactive. The ESIF can provide more confidence to implement into their everyday operation.
• Vendors -we test software, send it back, and have back-and-forth that operators can actually use and like. It would be helpful if researchers can do this more before we get it.
• Make a training environment available.
Have operators work through the procedures.
• Hold operator symposiums.
Bring all the operators together at the ESIF to discuss the "what if's"?
Summary and Conclusions
After the exercise was complete and the comments were heard by all, the participants and discussion leaders agreed that the most important need lacking today is:
• Displaying the data in a meaningful way o Need an efficient way to get the data out of the database o Need different options to view the same data o Need an efficient way to show the meaning of the data.
The most important audience: Planners
The discussion went in two different directions today:
1. Capabilities to educate the public 2. Capabilities for new technologies and innovative solutions for operators.
Top considerations include capabilities for new technologies, renewable and demand response, and questioning how we can use the research at this lab and translate that into presentations and visualizations that can be used by interested parties.
Q&A: WECC participant: Are you looking at some short term projects? No. More of this is long term capabilities. Really we just wanted to get a general vision of what this can be used for.
We will get together internally at NREL on next steps and send out to the group. This group will be kept in the loop to provide feedback.
